Enhancement of UV-induced cytotoxicity by the adeno-associated virus replication proteins.
Adeno-associated virus (AAV) normally requires co-infection of a helper virus to complete its life cycle. However, under conditions of cellular stress, such as treatment with carcinogens or ultraviolet (UV) light, a permissive intracellular environment is established and AAV completes its replicative cycle producing low levels of progeny virus. AAV DNA replication is dependent upon viral replication proteins, Rep78 and Rep68. The detailed mechanism by which these proteins interact with host cell factors is unknown. We have used a cell line (Neo6) that inducibly expresses the AAV Rep proteins to study their effects on cells that have undergone UV-induced DNA damage. Induction of Rep protein expression immediately after a sub-lethal dose of UV irradiation resulted in rapid cell killing. Those cells that die had chromatin condensation while cellular membranes remained intact, suggesting that concurrent Rep expression and UV damage induces an apoptosis-like response. However, we did not observe any DNA degradation. Thus we believe that the combination of Rep expression and UV irradiation induces cell death that shares some of the characteristics of apoptosis. UV irradiation and Rep expression induced an increase in the level of the CDK inhibitor, p21Cip, and the appearance of modified forms of both p21Cip and Bcl-2. Alteration of normal expression of these cytostatic/apoptotic proteins provides insight into the intracellular targets of the AAV replication proteins.